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INTRODUCTION Version 1 and 2 Comparison

The objective of the HIRS Pathfinder radiance project is to provide What's new in Version 27 Time Series Differences

the climate community a set of radiance data suitable for use in
climate studies of temperature, water vapor and clouds. The version Cloud Detection Difference e :
2 data set utilizes 23 years of global observations collected from the correction of the surface viewing channel (channel NOAA-14 January 1996 Ver.1 : CHN 5 3

NOAA-12 HIRS channel 4 30N-30S
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Channel 2 (14.7 micron) indicates a An experiment to isolate the source of bias between NOAA-11 and NOAA-12

1. Improved the regression coefficients to the limb <

gradual cooling of the lower channel 4 observations indicate instrument response, model error and
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. o . : : 10N 2 HIRS Channel 4 (14.2 um) is an upper 23200 j o R stratosphere sampling do not explain bias. Observations indicate NOAA-11 is warmer
HIRS infrared sounder riding aboard 11 different NOAA polar- 2 U1 ) (8 89 @ e eltad o . : : 7 /aT vjR v ar e /e v s /e 1/ 1o - . o | .
o 26 tropospheric temperature channel that : : than NOAA-12 while model comparison indicates the same magnitude bias
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Orbltlﬂg satellites.The observed radiances prowde vertical soundlng 2.Improved the long-term clear-sky statistics from 2+« should be sensitive only to high clouds. ) e 5?2% v channel 4 (14.2 micron) reveals a but opposite sign. Two possible reasons for this difference: (1) erroneous
o : > - 1. Version 2 has warmer values due o N B ‘ L : : : :
- - " channel 8 so to better eliminate persistent cloud 242 € ok TR - N S S calibration values provided in 1b data (2) inaccurate representation of
information on temperature and water vapor clle prOWde regions. P ) - Version 1 shows cloud contamination to removal of cold cloud ® 22 Noa-) —— §§§§ % . significantchange in brightness functi F; H I 2 P
information on the height and location of clouds. ~  over the lower Amazon region contaminated observations. o~ = temperature between the HIRS/2 and response tunction for these sateflites.
3. Eliminated leap year bug that caused greater oW sOW 70w 6OW  SoW  40W  30W corresponding to persistent convective HIRS/3 instruments. HIRS/3 started
amounts of cloud contamination during December [t . Fegion 2. Bias between versions remains L with NOAA-15 satellite.
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of leap years. SN
EQ

246

Version 2 has relatively few cold values

. over the same region and gives missing NOAA-12 HIRS channel 8 30N-30S STD 290E .
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data values for a few of the grid boxes. : Version 1

2.0¢ Version 2 . CHN 12

Intersatellite bias for channel 4, 8 and
12 can be as large as 5 K. Differences in
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4. New threshold test removes more persistent 55

SUMMARY OF DATA PROCESSING clouds overtropical regions. N
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240 : g overpass time, instrument response,
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5. Observations now included over polar regions = Difference map indicates Version 2 6] ' ) Ny ~ andorbital drift contribute to some of
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1. Calibrate HIRS 1b data using ITPP and AAPP software packages. and high terrain. Ver1-Ver2: CHN 5 : MEAN =-0.313947 brightness temperatures are generally y | o " thisbias.
2. Compute aII—sky orbit—by—orbit statistics. o *'* warmer for version 2. 12E ] 7 /e 1j5s 1jes 1je7 1y 1yt 1793 179 1/57 1/% 100
o . 5N — 1
3. Calculate the clear-sky observations using ISCCP-type approach (Jackson and Bates, 2000). 6. 25% more clear-sky observations for version 2. Y 2 /91 1291 692 12/92 6/93 12193 694 12/94 6/95 12195 696 1216
4. Perform cloud height retrievals using the CO, slicing method (Wylie and Menzel, 1999). N 0.43 xDifferences over the Andes show that | Standard deviation of channel 8
5. Archive all-sky data, clear-sky data, and cloud products at HIRS FOV. 7. Retrieval of cloud parameters and archival of all- o 043 Version 2 includes observations over st.wows spikes in December of leap
' i : : : : most high terrain. :
6. Generate grid products from the archived swath data. sky observations included in version 2. . 130 g years for version 1 caused by error ORBIT STATISTICS
. . 200 e in cloud detection.
gbg:me series extended 2 years to end of December T Orbit statistics are derived by computing the moments of the all-sky HIRS data for each orbit, B
‘ 2. Upward trend relates to the drift - WM ‘ E channel and satellite. For these two figures, a running 5 day mean is applied to all the fields.
_ of the satellite toward the § mopa — Red indicates the maximum brightness temperature and blue is the minimum brightness
afternoon orbit. i S e tempe.re.atu.re for efa\ch orbit. Qreen indicatgs the cIimfatoIogicaI mean. Statistics like these are
ok beneficial in locating potentially bad data in the 1b field.
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using NCEP RT model (Van Delst et al., 2002) 05 Coldest highest clouds located over that can be utilized for temperature, water vapor, and cloud studies. The following
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5. Used bias adjusted clear-sky radiance and 60N
observed clear+cloud radiance from 5 HIRS
temperature channels (4-8) to produce CO,
slicing solution.
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Other parameters such as total and
high cloud frequency can be derived
from these data.
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2. The CO, slicing technique provides long time series of cloud parameters. Jackson, D.L.and J.J. Bates, 2001: Climate analysis with the 21-yr HIRS Pathfinder radiance clear-sky data set. Proc.
Discussion of trends in cloudiness can be seen at the Wylie et al. poster in this 11th Conference on Satellite and Oceanography, October 15-18, Madison, W, 138-140.
session.
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Van Delst, P, Y.Tahara, J. Derber, T. Kleespies, and L. McMillin, 2002: NCEP radiative transfer model status. Proc. 12th
International ATOVS Study Conference, Lorne, Australia, February 27-March 5.
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3. Observed intersatellite bias can not always be modeled - empirical adjustments
are required to remove bias at this time. Wylie, D.P,,and W.P.Menzel, 1999: Eight years of high cloud statistics using HIRS. J. Climate, 12,170-184

6. Cloudy solutions give cloud-top pressure 605
235 240 245 250 255 260 0 20 40 60 80 100 . . . .
‘ " and temperature and effective emissivity of 905
the cloud.

4. Orbit statistics provide an excellent source of quality control for these data. Wylie, D.P, D.L.Jackson, and J.J. Bates, 2003: Trends in high clouds over last 20 years. Proc. 12th Conference of
Satellite Meteorology and Oceanography. Feb 9-13, Long Beach, CA.




